SUMMARY The histological features of the synovial membrane of peripheral joints in ankylosing spondylitis are similar to those seen in rheumatoid arthritis. There is intimal cell hyperplasia, a diffuse lymphocyte and plasma cell infiltrate, and formation of lymphoid follicles. Peroxidaseantiperoxidase staining shows the presence of IgG-, IgA-, and IgM-containing plasma cells in ankylosing spondylitis. The percentage of IgM-containing cells is significantly lower in ankylosing spondylitis than in rheumatoid arthritis.
The histology of the synovial membrane of peripheral joints in ankylosing spondylitis has been examined in a small series of cases by Cruickshank,' Julkunen,2 and Wagner3 and the appearances found to be basically similar to those of rheumatoid arthritis. Geiler4 and Fassbender5 also gave descriptions, but did not formally examine a series of biopsies.
Immunohistochemical methods have previously been applied to the rheumatoid synovium by numerous workers,6-"7 but these methods have not been used in the other arthritides except for occasional cases.9 17 18 We have obtained histological sections of synovial membrane from ankylosing spondylitics and wish to report our findings using routine staining techniques and the peroxidase-antiperoxidase (PAP) immunohistochemical method for the detection of immunoglobulin subclasses in plasma cells present in the synovial membrane. A series of rheumatoid synovial membranes have been examined for comparison.
The PAP method enabled accurate identification of the site of immunoglobulin, which is not possible with the fluorescent methods used by previous workers.
Materials and methods
A series of 14 samples of synovial tissue from ankylosing spondylitis was obtained from the London Hospital or kindly sent by colleagues at other centres. These samples were derived from synovial biopsies at the time of synovectomy or joint replacement. Synovial membrane has also been studied from 14 cases of Accepted for publication 13 All the rheumatoid synovial membranes and those from ankylosing spondylitics in our own hospital group were fixed in 10% formol saline. Inquiries of other laboratories which had submitted material confirmed that these had also been fixed in this way with the exception of 3 cases in which no details of fixation could be obtained. All (Fig. 3) . Plasma cells were a dominant feature of the diffuse lymphoid cell infiltrate in nearly every case (Fig. 4) . Small amounts of iron were present in cells in the synovial connective tissue in some biopsies, and this was not a marked feature of any of them. There was an increase in the vascularity of the subsynovial tissues in all but one case. The vessels were frequently surrounded by cuffs of lymphocytes, but there was no true vasculitis. Fibrosis was frequently seen and had a perivascular distribution (Fig. 5) as well as diffuse pattern. Incorporation of small fragments of cartilage and bone debris from the joint surface was seen in one case of a 33-year-old male with hip involvement for 21 years. There was otherwise no evidence of incorporation of detritic material. ankylosing spondylitis and rheumatoid arthritis. IgGcontaining cells were most numerous, then IgA-and IgM-containing cells (Fig. 7) . Sections in which endogenous peroxidase had not been abolished with hydrogen peroxide treatment also showed reaction product in macrophages. Occasional macrophages showed the presence of peroxidase after hydrogen peroxide treatment, and these were taken to be cells which contained phagocytosed immunoglobulin. They were clearly distinguishable from plasma cells on morphological grounds.
The percentages of plasma cells containing different subtypes of immunoglobulin were measured by counting 500 cells under high-power magnification in exactly the same areas of adjacent serial sections. The results are shown in Fig. 8 Conventional histological examination and semi-found. These results are concerned not with the quantitative scoring of the extent to which particular degree to which a feature was present in an individual features were present has shown that the appear-but with the incidence of the feature within the ances of the synovial membrane in ankylosing spon-groups as a whole. We have not found intimal cell dylitis are closely similar to those seen in rheumatoid hypertrophy, as distinct from hyperplasia, easy to arthritis. This finding is in agreement with those of evaluate with any degree of confidence and omitted it previous authors. Cruickshank' examined the from our assessment. Our results are, however, in peripheral joints of 8 ankylosing spondylitics. keeping with those of Cooper et al.20 with respect to Although the appearances were similar to those of the degree of diffuse lymphoid cell infiltrate and the rheumatoid arthritis, there was a proliferation of amount of fibrin and fibroblastic proliferation in small arteries and arterioles which was thought to be ankylosing spondylitis.
related to the use of radiotherapy in the management
The synovial membrane in rheumatoid arthritis of the disease. Vascularisation of the synovial mem-has been studied many times in the past. A recent brane was noted in only 6 out of 17 synovial biopsies systematic analysis by Goldenberg and Cohen2" in ankylosing spondylitis by Wagner.3 When a com-showed that the presence of lymphoid follicles, parison of the frequency of increased vascularity was marked diffuse mononuclear cell infiltration, and made in the present study, the results for rheumatoid marked synovial lining cell hyperplasia were virtually arthritis and ankylosing spondylitis were similar, diagnostic in distinguishing rheumatoid synovial membrane from that of systemic lupus erythematosus, degenerative joint disease, acute bacterial arthritis, gout, and pseudogout. These 3 features were, however, a feature of nearly all the present series of ankylosing spondylitis cases and certainly should not be regarded as specific for rheumatoid arthritis.
The presence of numerous plasma cells in the synovial membrane in ankylosing spondylitis has been well described previously'-3 and is confirmed in the present study. The question arises as to the nature of the immunoglobulin being produced by these plasma cells. There are a large number of studies of the presence and distribution of rheumatoid factor in rheumatoid synovial membrane. '6-1 12- significantly lower in ankylosing spondylitis than in rheumatoid arthritis. The majority of rheumatoid synovial membranes showed levels ranging from 8 to 14 6 %, and only 3 cases were below this level at 1 *8, 1-4, and 2-6%. All 3 were women with rheumatoid arthritis of 12 to 20 years' duration. It seems likely that the higher levels of IgM-containing cells are a reflection of the production of IgM rheumatoid factor by the inflamed synovial membrane in rheumatoid arthritis. If the synovial membrane is a source of immunoglobulin production which contributes significantly to serum levels, then low levels of IgM-producing plasma cells in the synovial membrane of ankylosing spondylitis are to be expected.
IgM-containing plasma cells were most numerous in tissues of seropositive rheumatoid arthritis and were only rarely detected in patients with seronegative rbeumatoid arthritis in the study of Munthe and Natvig." 
